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By John Hamblin, Centre Director, and
Ian Maling, Administrative Officer, Centre for Legumes in Mediterranean Agriculture

Co-operative Research Centres, or CRCs as they are known, are a new trend in agricultural
research. Instead of organisations such as Departments of Agriculture or universities pursuing
their own individual research projects, sometimes in competition or covering similar fields, the
idea is to combine talents and expertise. CRCs were a Federal Government initiative launched
in 1990, and the Centre for Legumes in Mediterranean Agriculture was the first involving
agriculture in Western Australia.
The Centre for Legumes in Mediterranean
Agrfculture or CLIMA (pronounced CLEEMA
not CLIMBER), as it is known to its friends,
concerns nitrogen-fixing plants such as
lupins, subterranean clover and medics, for
profitable and sustainable agriculture in the
Mediterranean zones of Australia.
These zones cover the winter-dominant
rainfall areas and include the south-west
temperate area of Western Australia plus
much of South Australia and western
Victoria. Some work also applies to
Tasmania and the winter-growing areas in
New South Wales and Queensland.
CLIMA was established in July 1992 by four
stakeholders: the Department of
Agriculture of Western Australia, the
University of Western Australia, CSIRO and
Murdoch University. Each of these
organisations has contributed staff and
facilities to the Centre, which is based at
the University of Western Australia. This
combines a diverse range of skills in many
aspects of legume research, working on an
agreed program for the benefit of
Australian agriculture.
The Federal Government contributes
funding of about $2 million annually which
has enabled the employment of about 30
research staff, operating funds and capital
to build specialist growth rooms,
glasshouses and other facilities. Funding
plans cover the seven years to 30 June 1999
on a projected annual budget of about $8.5
million in cash and other assistance.

Of the CLIMA-appointed staff, a small group
works at the University of Western Australia,
while others are located within the partner
institutions. For example, the alte ..•. :·_H ..
grain legume program in the Department oi
Agriculture would probably not have
developed as quickly without CLIMA
encouragement and support.
0
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Professor Craig Atkins
and Dr Penny Smith are
working with transgenic
lupins at the University
of Western Australia.
Serious genetic
engineering of lupins
has begun.
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RIGHTAND OPPOSITE
PAGE: The red/egged
earth mite is the most
important pasture pest in
southern Australia causing
losses of $200 million a
year. Dr James RidsdillSmith and Celia Brown at
CS/ROFloreat are part of
several groups working on
the problem.

Policy Board
CLIMA has a Policy Board which determines
strategic direction and monitors progress.
Farmer representatives include the
chairman. Harry: Perkins, who is also
chairman of directors of Wesfarmers; Mick
McGinniss from Merredm who is chairman
of the western panel of the Grains Research
and Development Corporation; Shirley
Thom from Bruce Rock who chairs the grain
legume and oilseed section of the Western
Australian Farmers Federation; legume
exporter Russell Hilton from Victoria; and
fine wool producer Peter England from
South Australia.
Research is the main role, but it also has a
major education program, primarily
involved in training the legume research
scientists of tomorr w. trong links are also
being built with overseas and interstate
organisations to ensure access to genetic
material and other information.
It is also developing an extension program
with the Department of Agriculture. This will
also target private consultants as a prime
source of information for farmers.
Work highlightsto date
Some of the highlights of our work in the
first two years are briefly outlined below:
• Research on the identification of the
mechanism for redlegged earth mite re istance in subterranean clovers and in
developing resistant varieties i proving
successful. Indications are that physical
factors are providing resis ance in the
cotyledons of the clover plants. Some
volatile substances are also implicated in
resistance. Identification of these factors
should aid selection of suitable legum
material from our overseas collection
programs and assist various breeding
programs.
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The importance of this work was very
evident this year where earth mites were a
major problem during pasture establishment
in many areas and are also expected to
affect seed set. In fact, the redlegged earth
mite numbers were so high early in the
season that even cereal plants were attacked. Resistant legumes are being developed in a collaborative project between the
Department of Agriculture,. CSIROand
CLIMA.
• With the assistance of funding from the
Grains Research and Development Corporation, we have been able to acquire lupin
transformation technology from Florigene
Pty Ltd (formerly Calgene Pacific Pty Ltd).
This has allowed researchers at UWA and
Murdoch to modify the genes of Lupinus
angustitolius (narrow-leaf lupin) and will
soon modify L. a/bus (European white lupin)
and L. luteus (yellow flowered lupin). We
have incorporated genes for resistance to
Basta, a contact herbicide, into several
varieties of narrow-leaf lupins including
Merrit.
These genetically-transformed lupins will be
studied over the next few years to see if they
are suitable for release. If suitable, they
could play a major role in assisting us
manage the increasing problem of herbicideresistant ryegrass in our cropping systems.
• Several of the newer grain legumes
(Lathyrus and Vicia species including
vetches) contain seed compounds which are
either poisonous or reduce the efficiency of
digestion. We have developed screening
methods to identify these compounds
quickly and cheaply, and have identified low
toxin lines. These lines are being increased
for further testing to see if they are suitable
for release. Some of the material is reputedly
very tolerant of drought but this needs to be
investigated and verified.

Red/egged earth mites or RLEMare normally available only for four or five months of
the winter, limiting the opportunities for research into their control. Dr Debbie
Thackray is in charge of mass rearing of mites in the Department of Agriculture's
glasshousesat South Perth so that biological studies and screening for plant resistance
can continue from October to May

..

• With the impending introduction of a
range of new legumes to our agricultural
systems, we have been studying their potential to acidify soils. This is measured in
terms of proton excretion. This work should
lead to the development of systems which
minimise the resulting acidity associated
with the ability to fix nitrogen. We are also
monitoring the nitrogen-fixing abilities of
crops and pastures. Post-graduate student
Dan Murphy, working with Dr Ian Fillery's
soils group based at CSIRO, has developed
an important technique for injecting 15N into
the soil which will assist this process.

• The work on alternative grain legumes
(chick peas, lentils, faba beans) has made
excellent progress, and is expected to
increase significantly over the next few
years. Promising results are also being
obtained with new pasture species
(serradellas and new clovers) for which
several commercial releases are planned.
• CLIMA has been working with the Department of Agriculture to develop more effective and acid-tolerant strains of rhizobia (the
bacteria which fix nitrogen in the legume
roots). So far, two new strains have been
released, one for arrowleaf clover, the other
for lucerne. Both of these new strains increase production, particularly under soil
conditions considered too acid for the
original rhizobial strains.

• To bring such new and exciting research
into the farm context, we are developing, in
conjunction with the University of Western
Australia and the Department of Agriculture,
computer models that consider biology and
economics, to better predict where new
species will grow well and how these will
impact on farm profits. For example, they
should help answer questions about why
grain protein levels are declining and provide some options on the solution.
The MIDAS model for dryland farming
systems, originally developed by the Department of Agriculture, is now receiving funding support from CLIMA and is being sought
by interstate Departments of Agriculture
and institutions as far away as Syria!

•

Fourteen hundred strains
of rhizobia (root-nodule
bacteria) have been
collected for use with a
wide range of current and
future legume species.
Leader of the sub-program,
Dr John Howieson, is
testing strains for acid
tolerance.

Further reading
Co-operative Research
Centre for Legumes in
Mediterranean Agriculture
Annual Report 1993-94.

John Hamblin
and Ian Maling
can be contacted

on
(09) 380 2505
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